Rescue of both rapidly and slowly degenerating neurons in the dorsal lateral geniculate nucleus of adult rats by a cortically derived neuron survival factor.
We investigated the death of dorsal lateral geniculate nucleus (dLGN) neurons after lesions to the visual cortex of adult rats and the effects of supplying target-derived neurotrophic molecules to the lesion cavity. The neurotrophic factor is retrieved from cocultures of the embryonic primordia of the geniculocortical pathway and its survival promoting properties for different populations of dLGN neurons (based on their time of origin) have been documented in previous studies of neonatal rats with occipital cortex lesions. In the present study, rats were exposed to [3H]thymidine on E14 or E15/16 to label either earlier or later generated dLGN neurons. When animals were at least 45 days old we made discrete lesions to the principal projection zones in area 17 of these two dLGN populations. Counts of surviving labeled cells show a relatively rapid death of E15/16 dLGN neurons in control animals, with a maximal loss by 2 weeks postlesion. The death of E14 dLGN neurons is more protracted, with a maximal loss by 2 months postlesion. A 2-week infusion of the CM fraction rescues the majority of the neurons that would otherwise die in both populations compared to the controls which receive a similarly prepared fraction of unconditioned medium. Moreover, this CM fraction can sustain E14-generated dLGN neurons up to 6 weeks after the neurotrophic factor(s) is no longer being supplied exogenously. Thus the rescue of axotomized adult dLGN neurons appears to be permanent, at least for the early generated population. These findings are consistent with the idea that target-derived molecules have a role in the survival of mature neurons, as they are known to have for developing neurons.(ABSTRACT TRUNCATED AT 250 WORDS)